Background: A growing body of literature documents the efficacy of decision support interventions (DESI) in helping patients make informed clinical decisions. DESIs are frequently described as an adjunct to shared decision-making between a patient and healthcare provider, however little is known about the effects of DESIs on patients' interactional behaviors-whether or not they promote the involvement of patients in decisions.
Background
Over the last several decades, we have witnessed a redefinition of the role of patients in decision-making. This new conceptualization of the role of patients in decision-making in healthcare settings is often termed 'shared decisionmaking' [1] [2] [3] . Shared decision-making as a goal for clinical consultations has been clearly distinguished from the traditional paternalistic model in which the physician is the primary decision-maker and the patient is expected to follow the directives of the physician. [1, 4] . Numerous authors have contributed important conceptual descriptions of shared decision-making which have succeeded in identifying behaviors that physicians and patients need to engage in, in order for shared decision-making to occur [5] [6] [7] [8] [9] [10] [11] [12] . The key point for researchers interested in the development of interventions for facilitating shared decision-making is that many of these behaviors may be contextually new for patients. In that sense, a critical component of any decision support intervention (DESI) is the degree to which it not only provides information about the decision in question, but also the degree to which the intervention facilitates adoption of these new behaviors by patients.
Despite the growing interest in shared decision-making, the current clinical reality is that much room for growth remains in shifting encounters between physicians and patients from paternalism to this new model. [13] . Partly in response to this, researchers have devoted significant effort to developing interventions to facilitate shared decision-making. [14] . Although some work has focused on physicians, the majority of interventions are developed for patients, mostly in the form of DESIs. [15, 16] . The purpose of a DESI is to assist patients in making a specific and deliberate choice among different options together with their physician to address a clinical problem [15] . A systematic review aggregating the results from 55 randomized trials of DESIs found that compared to usual care or an informational leaflet, exposure to a DESI improved a number of cognitive variables, such as increasing patient knowledge and realistic expectations about what a clinical option could and could not accomplish, and lowering decisional conflict. Individuals who viewed a DESI were less likely to remain undecided and often made different decisions after reviewing a DESI [17] . While these findings are important in building the evidence base supporting DESIs, whether or not they actually prepare patients to engage in the behaviors necessary for shared decisionmaking with their physicians remains largely unexplored [18, 19] . Studies that explore the impact of DESIs on interactional behaviors in subsequent consultations are needed.
Advancing DESI research
We believe that a substantial barrier to advances in implementing shared decision-making in routine clinical care settings is the lack of theoretical and conceptual clarity about what it is DESIs are trying to accomplish, and whether interventions are designed to facilitate the behaviors necessary for shared decision-making or are based on other assumptions, e.g., that giving patients information about their options will be sufficient to facilitate shared decision-making [20] . Indeed, the failure to build on existing theory is often cited as one the major sources for lack of effectiveness of interventions in the healthcare context [21] [22] [23] [24] [25] . It has been argued that the use of theory will improve our understanding of the underlying mechanisms by which behavior change occurs. This will in turn ensure that effective interventions can be designed and tested with relevant a priori research hypotheses. [26] . Therefore, the purpose of the present paper is to go beyond the cognitive processes (e.g., patient knowledge) and outcomes of clinical decision-making that are typically the focus of studies on DESIs, and examine how an existing behavioral theory can contribute to the development of interventions that prepare patients to engage in the behaviors that are necessary for shared decision-making to be possible. To that end, we consider the application of a theory of behavior that we believe can guide the development and evaluation of effective interventions to facilitate these specific behaviors necessary for shared decision-making.
Discussion-behavioral perspectives in DESI research

What behaviors are necessary for shared decision-making?
A recent systematic review by Makoul and Clayman (2006) examined the published literature around conceptual definitions of shared decision-making and distilled these works into a proposed model of shared clinical decision-making [27] . In formulating this model, the authors distinguished between general qualities of a physicianpatient encounter that could be characterized as shared decision-making and specific observable behaviors that are essential elements for shared decision-making to take place and are therefore potential targets for a DESI. Table  1 lists the identified observable behaviors, divided into those that the physician needs to engage in, those the patient needs to engage in, and those both the physician and patient need to engage in [27] . While not at all authors agree on these elements, there is considerable overlap between different conceptualizations of shared decision-making [27] .
To date, DESIs have arguably focused on giving patients information to help them understand the medical problem they are facing, describe the options available to them including their pros and cons, and potentially facilitate patients thinking about how they might weigh the tradeoffs between different options relative to their values for different health outcomes. However, shared decisionmaking requires not only a cognitive understanding of the medical problem and deliberation about the potential options to address it, but also a number of communicative behaviors that the patient and physician need to engage in to reach the goal of making a shared decision. DESIs could incorporate components that would assist patients in adopting the behaviors necessary for shared decision-making, for example by prompting patients to write down questions or modeling communication behaviors with physicians, especially under difficult circumstances such as when a physician is not attending to the patient's perspective [28] .
We hypothesize that the most effective interventions to facilitate shared decision-making will target both patients and physicians. As is clear from Table 1 , several of the communication behaviors necessary for shared decisionmaking are interactional behaviors that require engagement from the patient and physician. Even the best prepared patient may not be able to achieve the goal of sharing a clinical decision if the patient's involvement in the process is not supported by the physician. Communication is a dynamic process that involves a give and take between both parties involved [28] . Methodological advances have been made in analyzing dyadic data to determine the relative influence of two individuals on each other in the clinical decision-making process, and investigators could measure behaviors at both the patient and physician levels [29] . However because DESIs are principally targeted at patients, and DESIs that help behaviorally prepare the patient for shared decision-making are more likely to be successful than those that don't, the remainder of our paper focuses on the patient side of the clinical dyad.
How behavioral theory can guide the development of interventions to increase shared decision-making
The field of psychology has developed a large body of theoretical and empirical work devoted to conceptualizing and testing the determinants of behavior and behavior change. [30] . However, little behavioral research has focused on shared decision-making and what this means from a behavioral perspective at the patient level. Theoretical models of behavior can guide both the identification of constructs that will predict the performance or non-performance of specific behaviors relevant to shared decision-making, as well as inform the development of interventions to promote these specific behaviors.
One challenge for shared decision-making researchers is which among the many different theories to draw on in developing interventions. We focus on the Integrative Model (IM) for several reasons. First, this model of behavior combines the primary constructs of four theories of behavior that have been applied in many health contexts over the past 30 years. [21] . These include the Theory of Reasoned Action, the Theory of Planned Behavior, the Health Belief Model and Social Cognitive Theory. [31] [32] [33] [34] . Implicit in the combination of these theories into one IM is that these theories have sometimes used different terminologies for very similar constructs. The strength of these constructs in predicting behavior in a broad variety of contexts is documented by meta-analytic studies and systematic reviews. There are substantial significant relationships between attitudes and behavior [35] , self-efficacy and behavior [24] , perceived social norms and behavior [36, 37] , and behavioral intention and behavior [38, 39] . Finally, a pragmatic reason for focusing on this model is that it has a well-developed approach for measuring its central constructs of attitudes, perceived normative pressure, and self-efficacy, that can be adapted to an investigator's specific behavior of interest [31, 40] . son has formed an intention to perform that behavior, the person has the skills necessary to perform the behavior, and there are no environmental constraints that prevent the person from performing the behavior. [21] . If a person has not formed an intention to perform a specific behavior, the IM suggests there are three primary determinants of intention. The first is a person's attitude toward performing the behavior; that is, a positive or negative evaluation of personally performing the behavior in question. For example, in making a choice about colon cancer screening, does a patient believe that asking questions about the screening options is wise or foolish; pleasant or unpleasant? Second is a person's perceived normative pressure with respect to performing the behavior. In other words, does a patient perceive that other persons important to them think s/he should (or should not) ask questions about colon cancer screening options, and/or do they believe that others like them are or are not asking questions? Finally, self-efficacy reflects whether a person perceives that they have the necessary skills and abilities to perform the behavior if they really want to do so. Each of these primary constructs is in turn the function of underlying salient beliefs. Attitudes reflect underlying outcome expectancies about whether engaging in a particular behavior will produce favorable or unfavorable outcomes. Perceived normative pressure reflects normative beliefs about what significant others expect the individual to do, as well as beliefs about what these significant others are themselves doing. Self efficacy reflects the salient beliefs that one can perform the behavior given the presence (or absence) of specific barriers or facilitators. For example, can the patient ask questions about colon cancer screening options, even in difficult circumstances such as when the physician is under time pressure. [21] ?
The ability of these constructs to predict behavior depends upon how well the behavior is defined and upon the degree of correspondence between the measure of behavior and the measures of the constructs. [21] . This requires a clear distinction between goals, behavioral categories, and specific behaviors. For example, sharing a clinical decision or reaching consensus with a physician is not a behavior, but rather is a goal. Preceding this goal is a category of behaviors that we might term 'engaging in shared decision-making' which in turn consists of several specific behaviors. These specific behaviors need to be further defined with regard to the specific action (e.g., expressing one's preferences about a set of options), the target of this action (e.g., personal physician), the context (e.g., during a consultation about treatment), and the time period during which the behavior should occur (e.g., when I see him/ her today). [21] .
Practical application
Applying the IM to the development and evaluation of decision support interventions
Numerous measures for different aspects of shared decision-making have been published, and two systematic reviews have examined this literature [41, 42] . Many of these measures focus on patient preferences for the decision-making process and cognitive aspects of decisionmaking, such as decisional conflict. Existing behavioral measures, including objective measures that require resource intensive audiotaping of clinical encounters, are focused on physician behaviors related to facilitating shared decision-making. Measures of patient behaviors for shared decision-making are lacking [42] . There are several ways in which the IM could be used in research on the behavioral effects of patient interventions to facilitate shared decision-making. An investigator could relatively easily draw on the model to measure the effects of an intervention designed to facilitate shared decisionmaking on attitudes, normative pressure, self-efficacy, and intentions related to relevant behaviors. As a first step, this would require identifying the behaviors of interest and adapting the IM measures accordingly, accounting for action, target, context, and time period. [21] . Imagine, for example, that an investigator has developed a DESI to help patients decide whether or not they wish to receive colon cancer screening. Beyond informing patients about the options, the intervention is also intended to increase the specific patient behavior of telling their physician their preferences for colon cancer screening options. In this case, the specific action could be defined as 'telling your physician your preferences for colon cancer screening', the target would be the patient's physician, and the time period and context might be 'when you see your physician for a consultation today'. Before we continue here, it is important to note that expressing one's preferences about a set of options is but one of several communicative behaviors required for shared decision-making. Other communication behaviors of interest might include asking questions about the medical problem or treatment options, requesting a recommendation from the physician, or disagreeing with a recommendation given by a physician. Investigators can tailor their measurements according to their substantive behavioral interests.
Attitudes would be measured with semantic differential items that ask the respondents to rate whether telling their physician their preferences would be 'good' or 'bad', 'wise' or 'foolish', 'necessary' or 'unnecessary', 'beneficial' or 'harmful', and 'pleasant' or 'unpleasant'. Perceived normative pressure would be measured with items that assess both the descriptive norms (i.e., what the person perceives others as doing) and injunctive norms (i.e., what the person perceives others whose opinions are important expect him or her to do). Self-efficacy would be measured with items that ask the respondent to appraise their ability to tell their physician their preferences. Finally, behavioral intention would be measured with items that directly probe the person's intention according to the target, context, and time period of interest [31, 40] . Table 2 illustrates the specific questionnaire items an investigator might use to assess the IM measures in relation to telling a physician one's colon cancer screening preferences during a consultation. If an investigator were interested in other communicative behaviors, these could be substituted for expressing preferences about colon cancer screening. An important point to keep in mind is that the psychometric properties of the instrument that is developed need to be assessed to ensure adequate reliability [43] . By using measures such as the ones described in Table 2 , the investigator would be able to assess whether the DESI increases the patient's intention to tell their physician their preferences and, if so, what was the specific mechanism of this effect. One important caveat is that even if the effect of the intervention is similar in different patient populations, its mechanism may well vary. [21] . In some populations, the effect may be attitudinally driven, whereas in others it may be normatively driven. However, by only measuring the central constructs of the IM one does not gain any insight into the determinants of these constructs or how the intervention affects these determinants. [21] . If one were to find that the intervention does not produce the desired or expected behaviors, then one would need to delve deeper to understand the determinants of attitudes, perceived normative pressure, and self-efficacy. One could then develop interventions that target these determinants, thereby increasing the likelihood that the intervention would lead to the adoption of the target behavior.
As noted above, each of the IM constructs is a function of underlying salient beliefs that a person holds about engaging in the behavior of interest. [21] . Identifying these initially requires formative qualitative research with the specific population of interest [31] . The goal of conducting formative research is to elicit salient beliefs underlying each of the central constructs (i.e., attitudes, perceived normative pressure, and self-efficacy). Table 3 illustrates the formative research questions an investigator might use to elicit salient beliefs related to expressing preferences about colon cancer screening. [40] . The results shown in Table 3 are hypothetical. For each set of beliefs, the qualitative results are then translated into survey items that can be used to examine the beliefs quantitatively, providing an indirect measure of the central constructs of the model. Attitudes can be assessed indirectly by first calculating the product of each behavioral belief and its related outcome evaluation, and then summing the products into a single score. Perceived normative pressure can be assessed indirectly by calculating the sum of the descriptive and injunctive normative beliefs. Finally, self-efficacy can be assessed indirectly by summing the scores for each efficacy belief into a single score. [40] .
The formative steps described above could be used in two different ways. If an investigator is interested in developing an intervention, these steps can help identify potential targets for a theory-based intervention to maximize the likelihood that it will influence the behavior of interest. Alternately, if an intervention has already been developed and is atheoretical, survey items measuring behavioral beliefs and the related outcome evaluations, injunctive and descriptive normative beliefs, and strength of efficacy beliefs can be used to develop a more fine-grained understanding of the effects of this atheoretical intervention.
An illustration of the benefit of applying the IM to DESI research
In a recent study, we applied the IM to understanding the effects of a DESI on subsequent patient discussions with their physicians about prostate or colon cancer screening. Patients either reviewed a brief brochure or watched a 30minute video program about prostate or colon cancer screening in the medical practice immediately prior to a consultation with a physician. Because the video programs are purported to aid the patient in engaging in shared decision-making with their physician, we hypothesized that patients who viewed a video program would be more likely to work with their physicians to make a decision about cancer screening. [44] .
Patients completed a questionnaire assessing attitudes, perceived normative pressure, self-efficacy, and behavioral intentions related to 'working with the physician to make a cancer screening decision' after reviewing the DESI, but before seeing the physician. We chose to frame our questions around the behavioral category of 'working with the physician' due to concerns about respondent burden. Before answering the questions, participants read a brief definition of this behavioral category, which was intended to reflect the behaviors that are considered normative of the patient's role in shared decision-making. [44] .
Contrary to our hypothesis, we found that a significant number of patients in both groups, who opted against prostate or colon cancer screening, reported not discussing their decisions with their physicians. Although, the differences between the brochure and video groups were not statistically significant, the observed effects were more pronounced among patients who viewed a video. Had we limited our measures to asking patients whether they dis- cussed cancer screening with their physician, we would not have been able to make sense of these unexpected findings. However, by including the IM questions related to working with the physician to make a decision, we were able to identify that patients who watched a video had significantly lower perceived normative pressure and lower intentions to work with their physician to make a decision than patients who reviewed a brochure. Perceived normative pressure about working with the physician was lowest in the group who reviewed a video about prostate cancer screening. Contrary to the brochure, which explicitly encouraged patients to talk to their physician about screening, the video told the patient that 'the decision really depends on what the test means to you' and closed by stating that 'you have to decide if screening is important to you'. Neither the physician testimonials, nor other parts of the video program, explicitly suggested that the decision should be made in direct consultation with the physician. [44] .
Thus, with the benefit of theory-enhanced hindsight we learned that our findings weren't necessarily surprising. The DESIs in this study, and the video programs in particular, were not designed to achieve the intervention effects that were intended by the developers. Rather, the video programs were encouraging patients to make the decision for themselves, instead of making a shared decision with their physician. Had the developers of the video DESI explicitly considered the behavioral targets of the intervention and developed it in a theory-driven manner, the program would have arguably included different intervention components that specifically encouraged these behaviors.
The challenge of behavioral and contextual specificity
The utility and validity of applying behavioral theory to intervention research is related directly to the specificity of the target behavior. The challenge here is that, as noted before, shared decision-making requires several different behaviors on the part of patients and physicians. Correspondingly, investigating the effect of an intervention on each of the relevant behaviors will substantially increase the respondent burden, as the length of a survey to assess the constructs of the IM and its related determinants will be multiplied by the number of behaviors an investigator is interested in. [40] . There are two potential solutions to this problem. On the one hand, an investigator could focus the survey on the behavior that is most difficult for individuals to engage in. The assumption is that if an intervention can affect the behavior that is most difficult, it is also likely to have an effect on other related specific behaviors, although this needs to be tested empirically. An alternative compromise (as described above) would be for an investigator to design survey items around a behavioral category and provide respondents with a clear definition of what specific behaviors are included and targeted by the behavioral category. This will reduce respondent burden, however, the resulting data will lose precision and specificity, which may pose challenges if an intervention does not work as intended [45] .
The second challenge for investigators grows from the contextual specificity required by the theory. This relates both to the context for the behavior of interest as well as to the population that the investigator is interested in. For example, a patient may perceive engaging in shared decision-making behaviors with a trusted primary care physician very differently than with a specialist who is providing consultation for the management of a particu-lar medical problem. Similarly, a patient may feel very differently about engaging in these behaviors depending on whether the medical issue being considered is a preventive service, management of a chronic condition, or treatment of an acute condition. Finally, different populations of patients may vary with regard to beliefs underlying their behaviors and the interrelationships between the central constructs of the theory. [21] .
Conclusion
More than a decade of research on DESIs has clearly demonstrated that they have significant positive impacts on the cognitive dimensions of patient involvement in clinical decision-making [17] . Although important questions remain in the cognitive realm [46] , it is also important that investigators begin to examine how DESIs can impact interactional behavior, both on the part of patients and physicians. At this time, we simply do not know what behavioral effects DESIs used by a patient before a consultation have in the subsequent clinical encounter. We may find that DESIs do indeed facilitate shared decision-making. Alternately, we may find that DESIs do not fulfill this goal, which will return us to the question of the purpose of DESIs-adjunct to facilitate shared decision-making or adversary that enables patients to make decisions on their own? More research is needed to begin answering this question.
In this paper we have attempted to elucidate how shared decision-making researchers could make use of a widely used behavioral theory that has strong empirical support from the patients' perspective. Our review of the specific ways in which the theory can be applied to research on interventions to facilitate shared decision-making has been necessarily brief. Investigators who are interested in applying the IM can consult other published materials referenced in this article for more detailed guidance on each of the steps involved [21, 31, 40] . A major obstacle to studying shared decision-making behaviors is that these occur during a consultation between a physician and patient that is challenging to observe directly. Audio-or videotaping patient-physician encounters is a potential solution to this problem, however, this can produce the Hawthorne effect, whereby behavior changes because the individuals know they are being observed. [47] . The IM provides an alternative way of addressing the challenge of the observability of the behaviors because the relationship between behavioral intention and actual behavior, while not perfect, has been shown to be significant [38, 39] . Finally, this would create a standardized method for reporting the determinants of target behaviors, and would thus improve our collective knowledge base in this regard.
Summary
A growing literature documents the efficacy of DESIs in helping patients make informed decisions about healthcare services. DESIs are said to prepare patients for engaging in shared decision-making with their healthcare providers, but little is known about the impact of DESIs on patient communication behavior during a medical consultation. Behavioral theory can guide the development and evaluation of DESIs to increase the likelihood that these will prepare patients to play a more active role in the decision-making process. The use of theory-based behavioral measures in a recent study of DESIs identified a mismatch between the goals and effects of the intervention tested. Self-reported behavioral measures can reduce the measurement burden for investigators and create a standardized method for examining and reporting the determinants of communication behaviors necessary for shared decision-making.
